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(54) Title : NOVEL TETRAPEPTIDE DERIVATIVE 
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PH.' n u PH. 



A tetrapeptide derivative represented by general formula (I) or its salt, having a higher cytostatic activity than dolastatin 
10 thus being useful as an antitumor drug wherein R,, R 2 , R 3 and R4 may be the same or different from one another and each 
represents hydrogen, lower alkyl or aralkyl; and Q represents (a) or -A 2 -R 7 , wherein A, represents a direct bond or -CHR 5 -, 
Y represents hydrogen or -CORfi, R s represents hydrogen, lower alkyl or aralkyl, R« represents hydroxy, lower alkoxy, aral- 
kyloxy or -NR0R9 wherein R 8 and R 9 may be the same or different from each other and each represents hydrogen, lower al- 
kyl phenyl or a 4- to 7-membered heterocyclic group bearing one or two heteroatoms selected among S, O and N, or altern- 
atively R« and Ro may form together with the nitrogen atom to which they are bonded a 4- to 7-membered heterocyclic ring 
which may further bear one heteroatom selected among S, O and N, A 2 represents a direct bond or lower alkylene, and R 7 
represents cycloalkyl, aryl orindolyl, provided that the case where both R, and R 2 represent isopropyl, R 3 represents sec-bu- 
tyl, R4 represents methyL and Q represents a-(2-thiazolyl)phenethyl is excluded. 
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.#*«3-A^<H*i:bt#*fl3-B, 3-C. 3-D. 3- 
E*fr*^ fc£*3-B. 3-C. 3-D. 3-E***l*ntttt* 
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#fM4-A 

it&® 4- A (fc£«4IC*^TR.= CH.?**fc£«> 

###|-3-A-C»fc<t*M-A6. 6 0g (2 1. 36 5 U**)- 
^^^ylOOmltr^U lN*afc*-M*A2 3. 5ml 
(2 3. 5 5"«;*A0 ^x.tIIt'2J!iI3llF»t5o RJfflftC 
20X^>8*lPitpH4. OtbfcO^i*^ IflBl/fctt 

ffi«it»KT-f V 7-r ^ 2 5 m 1 ittC-C 4 8 ft£ 9 6 BtFelS 5 ** * o 

fcftfettKfl (7. 32g) *^U*y^o^h^7-f (Stfl*: 
(10:1)) T»«UBtt©ft«4-A6.- 
3 1g (8 4. 1%) fcfcfe-WftOttttWfcl^**- 
[a]o 27 -33.0° (c=1.02. HeOH) 

'H-NHR (CDCls. 5) 1.2K3H. d, 1-6. 8 Hz). 1.44(9H. s)> 2.38(2 
H. d, J=6.2 Hz). 2.82(3H, s). 3.38(3H. sX 
3. 5—3. 85C1H. mX 3.85~4.4(1H. m). 5.13(2 
H, s). 7.34(5H, s) 
ft«4-A^<BiCl/m«4-B, 4-C 4-D. 4- 
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###J5-A 

CH 3 

fc**5-A (ft**5C*^-CRi= CH-. R 3 =CH 3 T'* 

CH 3 

#*«4-Atf»fcft^4-A0. 70g(2. 0 0 5 U **) * 
y-^.TK (9 : l) 2 Om 1 ic*frU5K'<5ytf A#XO. 
■lg*Jn***«*T2l«B«#-r*. R«IMM»*ltW. ft*U S 
«fejft**ffi»«'r*o H*tt«**^>^>'3 Oml £»*U 

UVO. 56g (2. 235U*^).i*CT*h-hU/H0mlK 
jS*»U*»a»TDCC 0. 43g(2. 0 9 5 «J*AO 
*fett<IS»*<«fai-<-*- '><£t>3*IB0° t^oWitt5i: 

feitWMOWrfc-Cft^ *K*»*UT*fe*««ll. 0 1 

(5 : 1) ) -e**l/rBWOft**5-A0. 6 7 g 
(74. 4%) *«6tt««^^»*o 

20 

[a] D 28 -31.4° (c=1.02. HeOH) 

l H— NHR (CDCl 3f 5) 0.8-1.K6H. m). 1.17C3H, d, J=6.8Hz). 

1.45(9H.s). 2. 25—2. 45C2H, m). 3. 00(3H, s). 
3. 37C3H. s). 3.68QH. dd r J=12. 1 Hz. 6.2 
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Hz). 4. 35—4. 75C2H. m\ 5. 09C2H. s). 5.56 
(1H, br. d). 7.33C5H. s) 



20 
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##M6-A 

CHs CH \ 

*b£M-A ak^6Cfe^TR,= R 2 - 

CHs CH 3 

R 3 =CH3-T'SS^tl) 
#*«5-A-efffcft£*5-A0. 6 5g '(l. 44 
t _y^ y-;l/-7K (9 : 1) 15mll»U 5X'<5^9A«« 
50 mg^ 7K***T2W««»r«. rj6«****»u ft* 
U «ft**IMEtWlii-*- j&«^^*^Omll»^ 

M M7; F6mn»U N. N-****/<y >(). 25 g 
CI. 7 2 tDEPC 0. 29 g (1. 7 8 3 U **> & 

TS^O. 17g (1. 68 -5 y**) *S^yW^T'5 Klml 

cigjMy*:**4»Br«rfr*. *©*^<it>4^mio 0 -e. *© 
TR^fc*»ft*«*o. 6 6g*->u*y*©*"h^7-r-(* 

ffl«:W»*^»"^** :/ (1:D) T?»«l/-CB»©fc£»6 - 
AO. 46 g (7 1. 9%) 

20 

[a] D 27 -56.5° (c=1.0(k HeOH) 

X H— NHR (CDCI3, <5) 0.8~1.1(12H. 1. 15C3H. d, J=7.0 Hz). 

L 45C9H, s). 2. 27C6H. s). 3.05C3H. s). 
3.38C3H, s). 3.55~3.85(1H, m). 4. 35— 
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4.65UH, m\ 4. 65-4. 95(1H. m). 0. 88(1H. 
br, d) 
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i7tcfh5tKo77>10mli:23. 8%LDAfh7tKa7 
5V:^f>(l:D**7mI (15. 5 **) £-20^ 

y»t-7 8TCC»«t«. wm*>?»2. 3g (15 5 0**) * 
3 0»(K1TU -78W5»M»bfcfc Boc-L-7 
n gt-*2. 0g (10 $ W) *fh5hKP77>10mli: 

»^ wt*** i *m*tf-c*r-r * . -78ttio #fot# ut*. 

*»LfclN«3 0ml«liU M*-«**±lf*. 
■ettlBU *fttt***«*EE-e**U : fl* 31 ** (5 

«Ul»®ft«7-Al. 12g(32. 0«)**«*t^» 

[aV 5 -23.7° (c=L26. CHC1 3 ) 
MS 33k 276 

1 H— NHR (CDC1 3 , 5) 1.46C9K. s). 2.47(2H, d. J=6.8 Hz). 3.7- 
4.3C2H. 5.15C2H. s). 7.2~7.4(5H, m) 

it&®8-A Cft«f8C*^-CR4-H-C*«fl:*«) 

MM7-Clfc^7-A560mg (1. 6 5«J**)t^n 
;M^27mll»b*-tWSlTBF 5 . E t 2 0 2 0 2 /* 
1. (1. 6 5U*/U) *»lAv V7«/*9V (3 2 5U*/U) 
**tt*3 0»B-e»Tt*o *-«-C»iPT*6C2l»Bil#Mftft 
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UTTk&U SfciSi-f 5o *«SE*«BETe*Lr's^> : ftK-^f"^ (5 

88U tttt0SW0ft&«58-A£3 7 8mg (6 5. 0%) ifco 
[a]o 25 -58.7° (c=0.52x CHC1 3 ) 
MS 24k 218 

'H-NMR (CDCls. 6) 1. 46C9H, s). 2.47C2H, d, J=7, 5 Hz). 3.34(3 
H, s) > 3.6~4.3(2H, m), 5. 14C2H. s). 7. 2~ 
7.4(5H. m) 

I0 ##fl!9 

at&^9Kfc^TR 5 =CH 3 T'£5rt;&$l) <Z)8!S 
•>xf7'5 >tti«6. 8 2 g (6 0 $ U*;i/) £C^?-/1/*;uat 
^ F5 Om 1 K®frbh V^I-JVTi >8. 4ml T*fPU^»«ti. 
Boc-77-;-^8. 7 5g (5 0 5»J*/U) £KftUT»fcfiB 
I5 ocL-77-t-H-^fWA7; K5 0rall»l/:M 

s^&ii-r s Q ^^MET'@*bTefeiiFg H B B ©s^tD^^9-A4. 

9 3 g (4 2. 6%) £*#fc 0 
20 S!^ 81.0~84.lt 
MS 232 (M + \ 159 

! H— NMR (CDCls, 6) 1.24C3H, d, J=6.6Hz), 1.45(911. s\ 2. 1(1 
H, br).4. 42(1H, d. J=8. 1 Hz) 

#%0IJ 1 0 
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ft«H0-A Cft#»10K*^R,= CH.T**ft^) ©M 

##«9-e»fcft^*9-Al. 34g (5. 7 7 5V *>i>> 
\t-?vif >12. 5gt^>^58mlif>B5Wl. 5HHMBW 
ho l/T*B**E-CB*U : IM*^* (5 

: 1) *»lfiititS'> , i*W5?5/a^7h/57^-"P« 
|Uo Btt©fc*»l0-A*tttt1»fcl/T. 118mg (9. 0%) 

[a]D ZZ -36.0° (c=L29. CH 2 C1 2 ) 
MS 228(H + ) 172 

'H-NMR (CD 2 C1 2 , 5) 1.43C9H, s\ 1. 56C3H. d. J=7. 2 Hz). 4.9 
-5.2C2H, m). 7.26C1H. d. J-3. 3 Hz). 7.67 
(1H, d. J=3. 3 Hz) 

##M1 1-A 

4fc£*ll-A ltC*5^TR4 = H. R,= PhCH,T*«) 

##*8!M»fcft**8-A220m* (0. 6 0 4 *t 
y-;i/ :7 K (9 : 1) 9ml i:*^U'<5^AK«t50mg 

in*****™***, rjmsthu R*«*Jtaux»«*«ffiT 

S*t5i:SW16 5mg (0. 604 5 »J -ft 
^7th-h'J^3mli:^UBOPai2 6 7mg (0. 6 04 5 

20 

= CHiPht*.5fl:^*) fr£»£ft* b 7 /M" p ft®* 1 9 2m 
g (0. 6045 U*^) ^M>^T^V^b>xW^ 
19 5mg (1. 5 15'J*^) ZMTtZo m-ei»t»i/fc»- 
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m&iSLto&v? * >- / * ; (50 : i) zmiumttzis 

'J * y A 7 A ^ d 7 h ^7 7 - tSS l/fco BW©ft^«ll 1- 
6 A£fc£^t&*£LT2 6 2mg (94. 4%) ftfco 
[a]D 27 -86. 4° (c=0.43. MeOH) 
MS 428. 368 

'H-NMR (CDC1 3 , 6) 1.47(9H, s). 2. 29C2H, d. J=6. 2 Hz). 3.27(3 
H. s).5.63(lH, m). 7. 1—7. 3C6H. m). 7.40(1 
H, d. J=3.3Hz) 

1 0 

m^mi 1-b 

^b^ll-B (ft^*HCi5^tR4=CHi, R 6 =CH,OM) 

(lt^8i:fc^TR 4 = CH 3 t'*5lt^) t&%Wl Ot'ifc^ 
1»1 0-A£&gLT. BWO^ttl l-B*£fco ft* 6 2. 0%> 



[a]D 26 -100° (c=1.3. MeOH) 
MS 365> 324. 309 

'H-NMR (CDC1 3 , <5) 1.26(311. d, J=6. 7 Hz). 1. 48(9H, s). 1.63(3 
H, d, j=6. 7 Hz). 3. 43(3H, s). 5. 2-5. 6(1H, 
m). 7.23(lH,d. J=3.3 Hz). 7.69UH, s. J= 
3. 3 Hz) 

mmi2-A 

it&® 1 3 - C Ut&tol 3ir*?VTRe=OCHaPhT**ik^«S) 
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JKfiltt-C* * ft** 1 3 — A 1 3 iCfe^T R = O C H 

0. 87g (2. 45tf**> ^y-^mlClH 
1 N*»fc*- MJ 9 A3m t**!*.*. M*3 0 

13-B ak^l3lw*J^"CRe=OHT?*5^#) ©MO. 6 

8 g (8 3. 3%) tmztifco 

C0^7Omg(O. 2 5y*>P) ***o*y*>0. 5mli: 
^U4-^W;yf>J^2. 4mg (0. 0 2;V^), 
/<y^T;U3-7l/3 0mg (2. 4 *tn*. *»TD'CC 

5 0mg (2. 4 5U*iU) £Snx.So *»T1 1 

fcfi&Att** TLC : Wm*f-*=2 • 13 

*«l/tMlll. 5-113. 4°©^i at^l3-C) 7 9. 
6mg (9 1. 0%) *»fc. 

[ a F 6 D +8.38° (c=0.37. HeOH) 

MS 438(H + K 382x 365 

iH-NHR (CDCls. 5) 1.38C9H. s). 3. 3K2H. br. d, J=5.5Bz). 

- 5.1~5.3(2H, a). 5. 4C2H, s). 7. 0— 7.5C10H. 
m) > 8.04 (1H, s) 

##0J12-B 

fc*»13-D (*;^13IC^tR.-NHPhT*5^i) © 
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mm 

il&Vli 3-B 2 8. 2mg (0.0 8 0 9 5 V £S>*p/M * V 
0. 5«1IC*^U BOPii$3£3 5. 8 nig (1. 0^*) RtfT-U >9 
mg (1. 2^«) £ftl7U TkftTSM 5 >1 5. 7mg 

(1. ^^T-T^o gaT-lft!l»bfc«RJ6**»EjH»r 

So - V t d ;M * y izmfr h 1 0 % t x >B**tefDSir3kteft£ 
«*-Ci5fcl>«:«Ufco ettrtfc*^** >U (2 : 1) *H 
!8»jK<!:-r 5 preparative T L C T-fflSS L S W©{fc^«5 1 3-D 3 5 
mg (1 0 0%) ^StUlfco 

[a] 26 D -15.7° (c=0.305> MeOH) 

MS 423. 368 

l H— NMR (CDC1 3 . <5) 1.42C9H. s\ 3. 31C2H. d J=6. 4). 4.9-5.4 

(2H. m).7.0~7.8(llH, m\ 8.09C1H, s) 
Fimz-LT^mi 2-C. 12-D*ff4K HTOft6«l*^o 



20 
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##0J 1 3 - A 

<k&®l 5 -A Ut&Ml 5lCfe(,>TR4=CH 3 , R e = OCH 3 t*5 

its®) omm 

mm®T&Z4t&Wl 3-A3 3 Omg (0. 9H 
D;M^yl. 4mli:^lMT> MJ7Wo^0. 6ml 

Sir^^b-TSo C©fifei^ B e H ^5i5KUT^-rSo JRM3 3 9mg 
(9 8. 9%) o 

. d©f£H3 14mg (0. ■ 8 3 5 S 'J £7-t? h- h V/M. 2 
mll»U BOPKi3 69mg (0. 8 3 5 5'J^) R^Rtt 

1 0 

«fC**ft#«Bl 4 (R 4 =CHs) 2 4 0mg(0. 8 3 5 5 U 
&ftJ-;U *&T*:M V7u b°;l/:^/l/T i >2 7 Omg (2. 0 9 5 'J 

£^*n;M (5 0 : 1) &SHJ»ci?- £ -> U ii Vfr 

<D*7A^P7h^7-f-T»«U BW©jb^«Il 5-A4 3 lm 
g (9 7. 1%) ^ibtifc. 

[a] 29 o -61.. 5° (c= 1.02s MeOH) 

MS 499. 440 

l H— NMR (CDC1 3 .'S) 1. 12C3H. d, J=7. 0 Hz). 1.47(90, s). 3.35 

20 

(3H, s). 3.95(3H, s). 5.4~5.7(1H, m). 
7.22(6H, id). 8.05(1H, s) 
1 3 - A tmWtK LZ&TOfc&MZ&fro 
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##M14-A 

it&®l 7-A Ot£*l 7fCfc^T-A 2 -R7=CH 2 CH 2 -Ph© 
ttftHta*8-B (ft*MC*l*TR««CH.©fll**0 

Mi icbfc#oT»6na**#>*3 o. 5mg co.10 6 * U*AO 

^T-feh- hU/UlBlC#^U BOP^51.6mg (1.1^*) & 
tf^*^T~yl4.1n>g(l.leq) *»T5^V7p* 
;l/^;l/T^>2 0.6mg (1.5S«) **T^*- ISt'-M^^ 
fc*EJt5***Bf»«*-*. 

10 

^y-^;-^ (10 : 1) *S§B*«Ei:^« Preparative TLC 
T««U Btt©fc**17-A 3 8.3mg (9 2.5%) 

[a] 26 D -21.6° (c=1.02. HeOH) 
MS 358. 317 

1 H— NHR (CDCls. 5) 1. 19(3H, d, J-7. 0 Hz). 1.48(9n, s). 3.37 
(3H, s). 7. 1-7. 4(5H, m) 

**a i4-a^< mmiz utHToft^«*»fco 
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##0J.l 5 

4t&Ml 8 -A (-A 2 -R 7 =CH 2 CH 2V QitS®}) 



8-A£^*io 
[a] 2 V -6.4° (c=1.41. HeOH) 
MS 593^ 560 

•H-NMR (CDC1 8n 5) 1. 0-1. 3C3H, m\ 3. 28(3H, s). 6. 9-8. 0(6H. m) 
fUSfeM 1 

CH 8 

\ 

4t&®l 2-A (fl:£4$3l 2i:*5^TR„ R 2 = CH. 

/ 

. CH 3 

CH 3 

\ 

R 3 = CH-CH 2 , R 4 =CH 8> R 5 =P h CH 2 T&£tt£ 

/ 

CH 8 

mmm6-G-Z'&t:4t&®6-Gl 08mg (0. 2 22 ; !) */IO 
K*?ST^i&g£ 1 m 1 £flrax. 1 Mit^-TSc Ufc0£v^ f 

;l/*Vl/A7i K 2 m 1 C^^ Utt h 'J if /V7 ; > 0'. 15 
m 1 ^jta^So h 'Jif-;l/7= >1&Wim*ffi\hLT < £MEE 
SSSLTgii-rSo 1-C (ft^ttl 1 
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i:fe^R,= CH3> R,= PhCH.t**ft«) 10 5mg (0. 
22 2 2 U^) *l»if^0. 4mlC*JM/*»T2N*ft** 
/l»x^*3. 3mlSn^.5o MTl*IBM#Ufc©5**** 
E-M*U ****** 5 Kl. 

6m 1 C**ly±E© h U^f - K*A/#>RCJ0**»T9 0%DE 
PC 40mg(0. 2 22 2 U*^) M***7 5 >6 2 H 1 
(0. 444 5 V**) *lB*-*o *»THMBfflMU MT*lft« 

;K20: i).*jgffl«Et-rS->U*y^©7 5 v>*^a-7h^7 7-f 

10 

^:^7-JK2:.7. 5:2. 5) 7 f * * 

«j6»tt*fcbTl3 7mg (7 8. 4K) ' 
[a] D 27 -89.0° (c=0.6(k MeOH) 

15 

HS 741. 693 
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